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Abstract: In this paper the axial stress-strain relation，the axial rheological deformation and radial rheological de-
formation of soft sandstone are measured by ＲLW-2000M triaxial rheological testing machine in an attempt to inves-
tigate the influence of frequency and amplitude of dynamic loading on sandstone’s rheological properties． Moreover，
the expression of damage degree with axial strain as damage variable is derived，and the effect of each factor on
damage degree is studied． Ｒesearch results indicate that axial and radial deformations increase with the passage of
time，and the hysteresis curve changes from sparse to dense under the action of dynamic loading． The increases in
axial and radial deformations intensify with the climbing of dynamic loading amplitude，but attenuate with the rising
of frequency． In addition，after an abrupt change，the damage degree of specimen tends to be stable and increases
with the climbing of dynamic loading amplitude． The research results will provide scientific basis for us to uncover
the rule of rheological damage evolution of sandstone under the action of dynamic loading．
Key words: sandstone; rheological damage; frequency of dynamic loading; amplitude of dynamic loading; rheolog-
ical curve
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动态流变损伤特性。试样为 Φ50 mm×100 mm ( 直
径×高) 圆柱体细粒砂岩，属于陆源细粒碎屑沉积
岩，粒径为0．1 ～ 0．5 mm，主要成分为石英、长石、燧
石和白云母等。ＲLW－2000M 型三轴流变试验设备
见图 1。







图 1 ＲLW－2000M 岩石三轴流变试验机






F1－2 = 70～ 120 kN; F3－4 = 90 ～ 140 kN; F5－6 = 110～ 160






Table 1 Main parameters of testing scheme
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备尺寸为 Φ50 mm×100 mm 标准圆柱砂岩试样。试
验前用游标卡尺量测试样的直径、高度。试验过程




Fig．4 Curves of axial stress-strain in different stages
图 2 试样破坏后的形态
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Fig．5 Ｒelationship of axial and radial deformation
increments against maximum dynamic load
















Fig．6 Ｒelationship of axial and radial deformation
increments against dynamic load frequency






















dε 。 ( 2)
式中: D 为岩体的损伤度; E 为无损伤岩体的弹性模
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量( MPa) ; ε 为第一周循环荷载上限应力所对应的
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Fig．7 Variation of damage degree against time under
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( 1) 基于 CT 值定义和土的三相组成，可推导得
到土的 CT 值与密度的定量关系，基于含水率的量
测可实现土体的密度换算。
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